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xm pm\ ^mm ^ safe lki j-mci^ <?j h en t tna 

0^1 Lh-i I r!j^i 7B«'o| ,V[ jo|i.| 

■& |JE Rr ESofl ^ 2HSfe SWSg. 

£X}]o} 7 >®0l ^S.2g ~ _^ t yi | ^ j g £| s _ (t ,,j, ^ lJRV 
°£ asmcs-^ v^^t ¥^"SVfe- 7)1t5L ±xm ?m®o] ^xiloj] ^ 

^feoWfe S-go] <y M . S3> o] 7] ire- r-l^ei tJ^S #€S 4ofe S 

10 - ?n5t;j^ 0 pi 33Si9iS»s! ui|^ ate*}- S ^ ±<H^SJ 

S-^oi ^^fc- m % j jg 5^ ^vj^^ d^T] 

^> -r- at^i. 



(Dm <&m mm m 
mm mm *m m ®m m\ -a^ 

"■ (3> JESSIE " 

&>- ia^i^j : wetting, migration 

► aUi &m get* Jiil • vim 3B3 VN^. UW § § 
(4)a1?|# Bl^e 

► vj<a£ Eiiiscn its) 

► <m mm «7> • : . ;.. : ■ 

- : TUMI RETARDAN1 C OA f t.NG COMPOSITION AND METHOD 

OF PREPARING THE SAME", Ir 25 '3 v CCT/KRO3/O075? 

' <S <M-3 

5. 7\n\:m 

-HMfW. F,Bj, 7l#Sl 7S'?r#: €F8S1 ' !€t* 88**3 

7]^3-i + -l/l>^ n&} 7}L. -t-»4MiZ 7 |7j 7^SM^ 

ag/l^S *IM 150% <^oj z W AJ^HilS fiOlaL ?i<>l 51 \fi £ 

o>o s ol# ?}oiefe- ^.S^i- 0 -! : £J9<.'!cK oi$$ ^iflSl 

?K>m «4 4i! <:=HV:>.| -'ih'KM ilM sKr VJg. ^7)^!] ;1C>I AIM MVfc 5 : 
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I960!** ^-J^H a^l^-g- t<V»*l ^ 2^ 

«a^ir #3iz#.->iu mates jsww \-mw -'hi 

§1 CM ^-«Rio!l cflol ^ ®3E^6« trie} g OflM?5 m& MS 

Mg-iW oijo gs^* Sfe ^OM, o^l ^ teK3 x«S 

ilpHS! ?^H:>i:-1 SVM WN*!x otBifi isgof] %W& 

■> sy.t " -;n >'m ?w • iri-ys : } r,J «..K ! * the p ; ti-asj 2K3<= 1", 7 .* 

'A » 4= S*« rbxtl «Xff3£* Ml??'! -1 9-4v} "M 

S* LIM i*iloa SIS^cls zj^e ?M » 

S, «a* >deU €Pivt-:5. V*S*i m &S, 

±W9\ $m<% "d -' J S3© "H'I-t" astis* yK^S — 1 so] 

sac*. ^is>i g « ii^i i 'M mm m 1 ®m ri *< 

Compounding) ^epiS @r4. >Ai<! | ^ Mi"| t ^J." 1 -1 ] 

r4SJs] vK^y --Nj^ ixfei \>} m\ 50 - so% ®7\m°} «w, 

^ ^=f<sm sias £xnsi sa^ ss® ^fjsfe mss. &~ 
;•') r \ '} m 1 h i • gos ^ « as^ • ,. mm % n \< -z 

EE© oj r4«s! it? 1 - J- 87>6fe 8^£-8 SHH amw 

• V*a« a Ifi ^7>r, | 10 - 20%^V)fW RflSoiI M 



m&m- m ^ 9istp\, ±*ms\ mj^i mvtr 

5^ ^ imjpwui oi^ <ev§§ tii^h em mji 

oi xm^jf. -^i^h wai iteiev ^)7i#s -a^i oj S @ o . = 71 

ma a? «§<^# ^sit ^ safe ssss^i 7i#o)t4. 



4 9 H £ s 



&7} r 2"i fe? 1r 3 ' J Lh r+g- Figure 131- Thr4. 




' — — " — H — ■ — 

Figure 1. 7M'J #± « 

SWlfe : 3<>1 4}7| Figure 2^3} ^ol n ^!£7l7} 

Sa^ril OJ^l Jo3A'^i 7,7. j ; > ,!-.] & fc hover)Oj gjo^, ?rS: ' ,VJ 

P*. o S flash over Fig^e lo8*l i^l ?! ^ -fi<3. 

1; r» q m S^16S r^Uc^ 71> iSzMCt l^HS Flsurt 2SJ SPl 

7>'el#-a tF£ '!Jtl"J ^f£7fe 2JO]X)7fl Slai flash over S^H 5 
SJOl gcfc A&m ?rS7)Q flash over ^Wll £W Sfe 




a] I) (hi * 



Figure 2. €tWi<SI m ®€ $M. 



iflg-g TTr|±u]-;. *fl£ufe 9Jog C PK, FVC go? o«d J^Lf. if & 

yks m^m msm&s. tm&m* r-mn- 

o]ji, ni tMxis g^^oii ^:;?jo, E Tj7M-e SWC^}! t^ipl 

i J iS]y§ #£M?tfe uftts -goi 



Taw, 
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< 1 -ii ; vie £^ 3 












? l i 3 ■ S 'i > 2 ii'l i > - 

£1 4 *1 ?] 1 ?| ril <s| v! S £ ^1 Afl A] o 9 ^ 

as^iifr/^:^,-':: i 






"Hi^l H, OH 3£ slcM-S- 
! 


^s^.7i] *i-vi 



7feSW S^s. Table 13} 



3. Vi^XilSI ^ffS* \4£| 

S^SS A>#S|jl Sfe £3L78 ^7M3f gf^Jl Figure 3 

SJSR£S ^Sfe Ejfi££ fij-^sa^ 3741 <§^% S*J7., blooming S&E 

gjo] v^^j-a xj^i^ife ^^l^i stag, -as- ea^swot # softie. 




fr7]751 




<?]?« 




wm\z ®±&i m- : mmm oh-, h-s msa 

HO * + HX - HOH + X • *Vg) 
X • + RH - HX + R • ! ->m ^Hl) 

© S&BWtKH • . ■ OH) SI ^ri£S 'lOtfl ^.^«}^» 8*? 
XO - '+ * OH — + HX + 0 2 ' . 

© m% ysms, (h m y m 

X- +0 - ^XO- M • 

xo • x- l^i^ffiyill 

«S3 § a^cDfe i-ir>^ ^.^s^ saw s^g g± jg 7># 1 

-'Niixftj- 7|2jo s uW.tl '44 L^ioj jj^sw ^K85JX! ®ji Ir± 

(F)b ri:-i ^74f^>? aam 7|<?1 ■ «xl oi<* yjeM u#(Br)£ ?. 

sWfiS eWf>@ *t*#te ^1-3 'Wji >+^, _ 7}^^ x}m 

3L «i(Cl)fe MBoi] Ml-gfl r'iiJvr s ^ r Tfe 3=3 fi^-f. 

<3ri-SH ®?H H X^ffDl >>; oj£Vj-° 7 }g g (radical) o] 

71^1 n^xiHs sum s w§- t\n ssg ^a^it 

S£0 7}^.e g-S ^ dti S-fil »S 4/1 base polymer^ S^H *|H*f$l g 

ufll^oW. v5V h: r m#5ti ^fc PVC, CPE<?1 ?IS 7l,Mso|! 
M. 9.3 ?ll (Phosphorus) 

m qo]^J Dioxk) - ^ -,n.r S| g j > 4^' 1 i44'lv| 1 



Table 2. S]74| V^?^ VK. 



=•? '6 


vK'll'i 


S £ 






( f richenyt i^KJSptate) 


san^xi, PP. ABS, °S#e t § 




Da- 1 






tcp 

(Tricresyi ■nH**' i 


7HfcJ.fl-§, llfe**l. PVC 


( friisopheieyl phosphate) 


JVC riife^Tq 


£! ' h ,! ±i£i| ; 


TOT 

(Tris^ilcsioeihvphosphate} 


Pll form, polyester 


' TCPP 
(Tris Cbloroi rurtiyfrto^to) 


PU 




CR-733S 
Re * rt ikiI a -pi > iJvff 


(AC, cdlulosira, ■■•,:) JV, 
"IL r T l ^ Jr . ' „ n.l aster 


a- 7i] 

\romatic polyphosphate 






CR-747 
A smati ("Uii^t^jt'- 


asms, ksm^ : 




PX 200 
vtr n tic n yjir- mxu' 






Fyroiflex !3>i> 


PC, ABS 










Red ftiosphorous 





.1T«o6 ^^(Carbonaceous Layer) # <^ §^8 *} 

s«w w-p-s.^ *k* 12m- ¥*W7i ms<* eras jusxw 

FePO-. - Hi/0: • Hl'O • + I'O - 

H * +■ PC - •» HFO - . . . . 

H • + HPO • -> Hn + P0 * ; 



OH • + PO • ~* HPO • + UzQ 

Oil - - H2 + PO ■ -* HPO - + HiO T 

°w ( am hpo*- fo- *&; ^^>i ^j^fe- 

n, <>m% -m;w%m oh -sin* 1 egs^^ sw. t^-ai \&m 

<am~§^ to 013 vK^^i*? ©saw -^nc 



Table 3. ^-7|7« tM^S) @£ 





y l.j 


Si 




akoh> 3 


iS STrlw , <jp5A{; 3!?, IV 






!, 42Ji pyt 




2ZnO Bsft 3.5f-W 


PVC, CFF, -41 - r -i 










Sb£h / SbzOs 


t!EJ2 l^Bi-t'vi l^.h,. H D 



f.POtfil *fl goip.i :gff ^gfi I70cal/^ ^ 



2AI(0Hh -* AU03-H20 + 2H 2 0 
2A3(OH) 3 -> AI2O3 *• 3H 2 0 
AIjO.3 • H2O + \Uh -i HaO 



:> r ov 
330 C 
550 1" 



AI(OH)^ $1 gBH^J «^UH£ ge^SJ 7^,S'£o| W g- 6 fl go} 

Mg{0Hh ~* MgO + H2O -187cal/g(340~490-C) ' "'V 

Mg (OH) ?-rr S]S) :m mSVl Q W VM & m ath3ul A1(0 H) 3 oj r+ 

mm r^m &%&m m -> 9Xh Wbs. aw. 



GO mm iM ts X'. ! 1 sr;ht g > 

(g) e-^g 



Al(OH) 3 < M ff (0H) a 
At (OH) 3 < MUCOID 2 
A1(0H) 3 > Mg(0H) z 
AI(OH)-, < Mirajil):. 
AI(0H) 3 < Mg(OH)s 
A1£0H) 3 > Mg {0H) 2 
A) < Mg(0H) 2 



2o tW ^3 u>q vjc, o jEl£ ^, v+axiife | } ^,- r ^ y^^isi- a-g-G^l 4 
■ - 9 - 



250 1; 

245 ~280r ; 
410-4751; W 
475-565T: 

SfcOsSr HQS) «Vg^ S««]^|EH ysm^m ¥-OluK2 l^&S*! SbCbfe 
radIM mterceptorSSi t-'S 1 ^. UeDl SbOOBr SbCVr Lrri^jg 7Wl£hv< 

m go®®.*, r^j M o^.> M Hmsssk km m ■< ei 

£^7} fe6W. Cj§ ^mmsl "2t?7> a«golCt. a § zinc borate (2ZnO - 
3B803 • 3.5HsO)fe ^o^.|EQ| g-jfjgg ggtf *£3 hologea bee VK^l^A-] :q- 

s@ ^ sfe ^ow, gs^-s sw^xioits st/ism ^ ;l 1 -k-f: £ 

-1 SUjI, g7] M 1171^5 \J Vd ^ C hax3 § Y7&}» ?U £M -«3g 

^S-S- Table 4cfl a]j?^j -7?^. 



Table 4, Anrimoay OxIdeP 


1 Zioc Bonstefi) 


Afrtomony Oxide 


Zinc Borate 


Unsteady price 


Stable price 


Promotes smol e 


Good smoke suppressant 


Promotes afterglow 


Inhibits afterglow 


bffective flame rctardant 


Used either as a complete or partial 
replacement of ••>b..O.< 


Toxic 


Not ; considered.- toxic :■: : 


' '111 Hy n t ,|, Hal gm Free syst( in 


Can be used in Halogen-free 




Op< rates m !he c >nden -J pha 



Sb 3 0 3 + 2HC1 - 2SbOCl - H-0 
5SbOCI - SluOsCfe i- SbQ T 
ISbiOCT - 5Sb 3 0 4 Ci f SbCIT 
3Sb 3 0,CII - 4Sb 4 0 3 < SbCUT 
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&mm. Mm ^ afe %&mm& mi *>™m borate m zwc 

hor;it«lio| <$£\.\ ji«x} tHS^Sfe Zinc borate?} y^j- \go| Af^rf. Jim bor?t-= 

;? ^g. «s^, m=rz m mwm m m<% sum ^ 257^7} mn 

M m] /fl«i£|^ SUV: 3£ C!lniaxA}o| 2ZuO • 2B 2 0 3 • 3H 2 0, 4ZaO • 

6B 2 CV7H 2 0 U.S. BoraxAVSl 2ZnO • 3B 2 0 3 3.5H 2 0^o} Sir-K ©11 

straws ^r-s mtieissi mm msa 

Bl alfSa -SA^ Cabled AK3-54.it aw. 

M^M<a§mss 7\±fl{$\ mm Tph j >i sism gemg vm&n *mmn 

--^aM. MoOafe 7^01 ~i/i^n aflgoij m &m 3®<% m 

m-m^'mMmmm. >■ ■ ■■ -■ 



l xlpe -n&m 
7h vha sun m~ %m 

\-m$\x= TBBA(Tefrabromo bisphenokA, V^-W m Vj*?*l] 

(AF100S, (^f)xm^M , «t^), -t~4lS^]:iti]#{M S {OH) K . Aldrich, dR), 
^ ?W&(Sb203, g&eieia cR), Zinc Borate CJZnO-3B 2 03- 3. 5IIaO, BORAX, 

*m § s • ¥7i &m\<4 --mtm.il wimjt Ku-immn 

mm M&B\$fc\. ?m M^B-Skr mm}(MEK, methyl ethyl ketone), J$® %?) 
■ *iI(BYK-305), ^ ^^HDispcrbyk-lGl) §gAf§$M 

(2) v+a sm®} ns. 

«m <a®% ®?m <mi\?} m TBBA/SWfc TBBA/Zinc Borate, 
Mg (OH) a/Zinc Borate, Mg (OH) s/AFlOO S/Zinc Borate ^<4 *W VM Hf) 

ago] Ji-i-s HK?itH/4 §i,«xt]$j mek-s ?</a mms 

Homogenatsail- olg-r.u^ H^S Ml £iM fllSBlSlr-'h 5 

(5}7i soil ^ g.^ H-ior: f^i-i shvsm 



fable 5 .i - J 1 '! OH 



Chemical 






Amount 


Fiame retardant 






15-30 parts 


Bincfer ■■'■'■■ ; . , :\.' 






; 10-20 parts 


Dispersing agent 






1.5 parts 


Leveling agent 






1.8 parts 


Mf:K 






50 parts 


Total 


100 parts 



— 



3 sum ay 



iTpj 1 3i m m m 



(15%) m\ 

I- 



Kali Mill r ; ; § 

I- — 



Flame retardanl 
coaling somit^ii 



5 iain si 



3.M hrs stirring, 
250 rpm 



vtti iafM sv7i ui tKs xlpe mm m*t fis-sw 

«ra-^ V*& :'.nWv \3 i2§# S7loll V'v, US 37) £ X)€ XI.PE 

«oi«hs ^vmsL^. mm m « m mm mm mm&. °i 

'.=1 3f) L- M r<\^ * a r 2 2i§a] 3^S) ] '1 Hi 
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3&wo] &mn mm xlpr n°)m& m-cm Doing ovenoui 2&&. ssw 
g§ oissw Aj^asafi^, Figure 6 ~ 9b zmsi ^ mm nm m m 




Figure 5. Vr£ 312 XLPE ^o]g S3. 

SnlS CBX41TF, Olympus, Japaae)« O]®^ Z| ^ 3g SB 

# 3Ug §£M"§: jLSSK&I* Figure 6& TBBA/SteO^I Sl^ 1- 0.7 

smstf. 154 12^ ~ i5^s iism agsisap*. 

0* 7** Sfe Zinc Borate* -MSSW TBBA/Zinc Borate 3@^}# BffBSV 

04 Figure 7*fl «l 3,^1 9J£§ 3fe 

£ TBBA/SfetWCr ^ 3jm ~ 5^5. *K>IS- .^4. 

Figure Mb (OH) a/Zinc Borate^ ID^r qeMSJPh \* 

<S*fl 5L¥ -T-7M VttWIS*» Mg(0H)2g e* 10^ #aL, Zinc Borate^ ^ 7 

Ad ?J£» 2fe 35£J?_ m SH# lOOug SJtflt&l 4£*l£ 1^ m 2^o] t^j/, 
gJjg ir.gl-1- S.^V 5l§ 9JS. 3*|7} €- Mg(0H)afir Zinc Boratd: 

goj A}§-3^o.U, SLSli^ 3LU TBBA/Zinc Borate^ 3<§ Of 5/zrn 

SE. S^S^o-j lOjm ~ 15/bS 3S£j&r* 

Figure 9S] Mg (OH) z/AFlOO S/Zinc Borate^) 38 i jl^, 39'/ 

#9X$M, 33 ^ f£«r 12^ - 15/in.S 9.3$} 38 MSM, 



14 - 




Figure 6. TBBA/Sb 2 0 3 n l: 0.7S. ; 3®^ XlPE m^m} ^^^M '^mMM^. 



Figure 8 Me(OH) a/Km B zte7) V-O.GBS T m XLPE Tjol&S) ga^bijg 'IT 1 



a: 




Figure 3. M«(0}!} : y'AM!Ki S/Zinc B raft '] 1. 0.3: XI FF mWA 
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t-K -m m] ■ : 

(i) ul-1581 (vw-D <&±m m ■ '. 

4 V*£ 5m<*o] mm XLPE ?flol^ l^a}^ ^7V«>71 
UI. (Underwriters Uboratory) tfgofl IJL-15S1 (VW-l)^^ A>@§|-3gr+. Figure 
100)1 ujEH-J ^o] W 3(X>mm * D 350mm * H 600mm 3^oj ^tflg 4ni*^l 
# ^llr ®-?.M i-'j)oH, A'TM n 50:5-94 vf^u] Tl irii! burner! /p~o l ^t ui[ T T. ' 1 
.''USX)W flame, ASTM D 5207-93) 5?] ^1 tM"S ^Oj iZSmm, Ajwij!] frM 

7]?.] 10mm, *mz\ UhV^]y) 20 u )@ oj@ 6 - M 

15* 5'ii ^SVSSW. ^t! S^l ^3 -yg Table 

Mi #£61 ^MvHSi^l, i?g mm Figure lOofl l+EWMpK 



Table 6. UL-1581 (VW-1) 3£ €@ S3 



Flam e tern perature ; 


Given by the 125 m m/'.OOW test 


Burner tyre 


Laboratory hiirner(Tirri]l burner) 


Sample position 
and Length 


V 2rtical/450J«m 


Flame duration 


Seyclcs 

Bach cycle ujsec. Will a break of mm 
15s uii-.l max 6oseo 
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2. sinews pvc QH- ^ 

7>. S-MJ :L: ■ (1)45-0 

(D^i!^^ . ... . . 2|' r 

A>§- 4^>^P'ai4|# (Mg(0K) a *Jg;, &m «^JS(Sl«03, S3), 

Zinc BoiaeC',ZnO-3B?03-3.5H 2 0, njsj) g- cflS^oj ft - °- 7 | <d^*l|S ^SSW PVC 

(MEK, methyl ethyl ketone), £S ®7W (BYK-306) , Mt S-L^l (Dispe.rbyk~161) » 



Table 7. vK^ ag^i tiH& Hl§ 



U>3mtcal 


. Amount 


Flame retardant ■ 


30- 40 parts 


Binder 


20-40 parts 


Dispersing agent 


5-10 parts 


Leveling agent 


2 parts 


iVff. : 


10-30 parts 


Total 


100 parts 



1 4. SltflElo-jg pvc vjei 

£N3<H§- PVC ^^(T=0.11inmoflXi 0.20mm)ofl 3.mp] & ttSl^ofl 

Si °4 15-3?} ggul aS»W WdH, 1- 3&?M : oig§i^ ?J^^H ot 5/n xm 

§£o1 5 ^ 9]T»H§ PVC mil I jj.g SA> £, 
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(1545 s: pK»HS^u1 <g+ x]g 

- > ^ 3 « aw tB8Mc , Ia ; ■ 




Figure 11. 4.5° *}o} SSmM ay. g.^ 
- fe'Sx], ; b ) oij „ j 



m. £OT<>]# PVC WPl g# m J-J6 B- S'J€- 5>f »5J^ 45mm S3 3 
9M. Table S£ ^^t&SS^ u cK^lP-5°J ^ 2S7l£ 7l£ofl g}£ 



fable 8. 45' njolaSHM ^ 41^ 331 





i 7 . a 






"^ ti-'-i ;'!«;«-€ ) 






30 erf <>H 




20 nn o]*fl 




33 ^ 



* m?)?} ■ uwm mm mm mm &m m?) om 

** ?m*m ■ ^ ziuis mk% mn o^qijl -yjisfe u 
n)7\zm m\m Mm mm. ■ 



i. xlpe nom n^M. ' 

TBBA/SbOsSI ^aKwtSS)ofl ^Et # - ^ a.f£«^ 1*1 'i 

£ XLPE Tilolgoll g Si^oW UL-1581.<VYM)3 ri:1 V'?i;J^ ^7}bM i 

Table 9011 ujEH-HSW. 4@ TBBA/SbjOjS} V\m r.0.6Pl«WWfc V* 

son s&w. m mm vymv} gmsaM ^-ww ^ 



Tabic 9. SbsOa 2 r fcM n+E v_K* iU-l S3 V^-H ^xlfe Svi 





Raw Male-Safe 


UL-1581CVW-1) 




Run ' 


[TBBAMSb :>...] 


adhesion Flame 


retardancy , 


; " : ' . 


1/0.0 


Rood 


fail 


% 


0/1.0 


gixxi 


fall - :; : 


3 




good 


fail 


4 


1/0.6 


Rood 


fail 


5 


1/0.7 


good 


pass 


6 


1/0.8 


good 


pass 


7 ,: 


1/0.9 


good 


pass 


S 


1/1.0 


good 


pass 



rBBA/Zinc Bw ! ; 1jrt|(wt H W-j^ ¥ Ft - J ~ \v' 4*3 SI ' },r : 
Bl vP£l XLPE 5lo|ao| ^ \^M% Table lQofl q^MlgirK 

*m m\ TBBA/Sb ? 0, 1« 0.7 ol^HRI V J<fe1 

Zinc Borate Sb£h£& \d« Ufe ^ ^IsW ^M] tS3 7^ 

y- 1 |Pl W ^0;( V } b B rate! 'r clS^-t 



Tabic 10. Zinc Borate WM Km \*& m<%£\ «? *)x]\= @» 



Run '• 



Raw Materials UL- 1 581 ( VW- 1 ) 



[ TBBAVCZinc Borate! a dhesion Flame retardancy 

1 1/0-0 good ~~ '^lljlll 

2 .0/J£ good fail 

3 V.06 gu«d " f a ii 

4 1/0.7 good pass, 

5 1/0.8 good oass 



TBRAC] ^ 7}# cflJESiO] g-^^ ^xflig c^o] f og oj-o^ A} Ur-| 

s-H7t t~ym~i^atgaJHH& ^sro gu-i ^.g ^mos. 0.201m 

Zinc Borate^ Bll^h^f n*£- VK-^S i^/i^lol T;t ble H^l 7}?Jo| j 

Mgfolflaft jgc Borate U fllfllgoft g|€ V&frgg- Z inc Bo rate^) gZMjSStiiS Borale/A! 
IS J a^r g-?>ofe Ji<>I 1MJ JULZSliim 13 ,tm7l H cH>te= 2j=L£_iM 

'^ r4 - ^ A^Hg^xHf- ol^gfe f^fjoi QI^XIX] g >7l Kflgo] Table l: 

■ ■ ■ . . ■ . . . .1 

Ta ble 11. MgtOH)^ Zinc Borate g f H ^ V&j H V^i 

* ■ " J- 3 

::/:: ; :i/;:-:^:-:- : • 4 



XXPE 9)\o 













Raw Materials 




UL-158HVW-1) ■ J.; 


Run - 


[MH(On) ? j/fZmc Borate) 


adhesion 


Flame retardancy 


1 


1/0.0 


gOOd 


fail 


2 


(i,'10 


good 


fail 


3 


1/0.6 


good 


pass 


4 


V0.7 


good 


pass 


5 
6 


1/0.8 
. . 1/0.9 


bad 
bad 


fail 



act V j<j jg.T4 gj ^-££-8: *a&m } < m gjp-g. t on, 

ai^flcjy Mg(OH) a/Zinc Borate^ tflgg- l: ft 3Qg AS100 M LStSft- 

0.26W l. qog, .^-i^'l UQjgj-;: gJ^W Table Igojj iJEfcH^ t^M ± 

y}^0\ l":"o,3: 0.6Q1^IA-| yjoj S.A 1 JbM^L-ffl_15h MtKQ lQz/Zjnc. 
Borate/APlOO SS) B I 1: 0.3: 0.6 g_ «[ mk l«l 

Table 12. AF100 s feW tq-S - tK3 fiL ^ft-j V»fl % >^ 
Raw Materials U -1581(VW-1) 

Run "~[Mg(OI IW/CZinc ftjratd" - "T I " 



1 1/0.3/0.2 good fail 

2 1/0.3/0.4 good tail 

3 1/0.3/0.6 good pass 
W: 1/0.3/0.8 good Pass 

5 V0.a/1.0 .: good oass 



f-ofe S^'el ^ £3}§ HSaS.^, "US £M Figure 120* ' ]£Hh?n 
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Figure ' J f't V.M XLPK cabled Sg?> ?t - W! *4V! <dg 

zt M-aj g S.3>7> #e M^OHjz/AFlOO S/Zinc Borate^ 0.3: 

o.6>s iig % to as} @t m *>m-m <a^ a ? 

Figure 13ol] lWISM, ^Hrl P-'l a¥3 m% 100:111 W2> 

J r g , ' g .1,, J > a I \±<g 

fiKiM ?}#£]fe 74-=- V &p*. M PE Z J^^1 

AF100 VI <&JZ<m*\ £US°1"1. OP 1 „vf Zinc Borate 



Figure 13 MgfCfflk/AHOO S/Zinc iterate?} \: 0.3: 0 CPi ^ojgo-J 

(moo), [c)^_±m] & m saexgoo). 
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Mk(OH), Zinc Borale/SfcQ^ «W 9im)*\£ PVC gfWHSI dSlHs) 

^7}f •eRi^g^fi! Si^^l^ KOFEIS 0201 ^ofl £7^ 

Jl.tmkl f^r Mg(OH) 2 Zinc Borate, SbzOj X^ISfe- ^ £#7} &&2. 

r-t >d« ? a ^SoW iSSoM?- a- r f g^ofi cq-@ v*£!gol i+l>/I 

r.-}. Zinc BorateS) 3% Sb/> 3 SW V+x! »fe ^H'M 
v:>^cl <£o] ^Aj<4o]t4 «JXM] ^bSs>X| t?*5i^, 'AA £$! Sb 2 0 3 5 

PI- £KS 1*1 H^V* Zinc Boraleg- «g&5^ ^VgSVSa^- 



Tabic 13 WJOHjs'Ztfic Boratc/S^Oa V+^t' W 





Raw Materials 




KOFE1S 0/01 




Run 


CMg(OHfJ/CZB)/Csi»Qi) 




(an 


(m) 


1 


3/0/0 


6 


42 




2 


0/3/0 


10 


51 




3 


0/0/3 


6 


39 


ii 


3" 


1/1/1 


2 


31 


12 



$13 4$ ^-loflAi m 4= Sasaki §7W y^is A>§sm-3 «;ar4 
% cM^snn^si^ ^&6MguJi7>tva a*) s r 

Sasacf. ,2^' Mg(OH)2/Zinc Du^e^bjs 1- }:2oi|*1 n ^^ 8$ 

g. 7 >iH^ as«fi ^£}^i v v. :?r 4 i^oi ajsHi \asp\ \*iVd &® 
<m >mm-l mi^-j f.3fi <x_yu. Mg (oh) -ja arm e^W7ii sra ssra 

7>cf]^ \io) ante ^o>xia o^±ai ^oii7>^ ttm°\ 3-bisi v ~y 

Mg (OH) a/Zinc Bbrate/SbzOs «W* V*2?g€: Table 14<>1] iWtfi 
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fable 14. V^WH* /Zinc Borate Sb 2 0 3 uUWlofl Vi$?3 ~' 7 V 



Run 


Raw Materials 




KOFEIS 0201 




CMs(OH) s VCZP0/CSbO 3 ] 


... feee). ' 




. M 


~ r* 


v l/l/l 


2 : 


31 


12 


: ; : : :2 : : 


. : :/-?~. 2/1/1 


ISilSJ- 


35 


11 


3 






41 


13 


4 


1/1/2 


..X . ■ 


32 


12 


5 


1/2/2 


0 


26 


13 


1| 


2/2/1 


i 


31 


12 


11 


2/2/2 


Mm 


29 


to 



:: : J::;-:-V lV ' ,,, :" , :~~ 




Figun < LU il l «M ui- ! ; *m SS> 
(a)HlvM ; fb) 1151 51^, (0251 f.S, (d)3S) 5Lg, {c)m 5*8, 0)M 51g 



a , v , . M };H m r 4 "i'J. " i J * " ' - - • il 

©S^WI Fable 14011 UEWmr4. $m (BX41TF, Olympus, japaije) & 

, rj v j ^ tt)- - r j - s-^fj 57 L ,?TV gjgofl m^'J -L"'; u rf n? »ci 
thickness 30M1: ^« 3-1 # ttH*!£71oiW #^1 331 
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sm vttt£& 2 i-s o}mvA sm^i swsm ®xm ¥■ 

^SHbH^7l -¥!c[^ < ; ^!C l KHi-'l shce^ll ttl^Jl^K Figure 14 (b) 

«m °j -'r ai^-oi is] dirjP4 u-? m & x)om mow u& ss. 
oi^s t^ki- am. 

=tgo) t-i-Y if^^l ^ ^C r ;> ; ti| ggj ^£o)l °K£-S 

rf. 



Table 14. 5Lg S^ofl irfu ^gg if#g m 



K0FE1S 0201 


























6 


42 


18 


2 


10 


1 


26 


15 


3 


20 


0 


29 


11 


4 


45 


0 


39 


12 


5 


90 


0 




13 



n 3 9 ?t ^ 



•ft ■ ^7! W Vi^ rlH^-a ^ \>i XLPE >!<^-?-j <?mi&] PVC gf^l M 

xlp] ^nijm s-? i as^si ag s&i jiju -4 ,.} tbbai -v c j 

?'. x 3 ; r>oja. £g 3@S$ ^ife l.O - 20pm£ 3 
S-iSjo^, 3Pj-§ if^fe iig c 4^ ZJ£Sj ^-7]7}1 vKvil&i ?J*1 >.K>{£ 

oil ufc} Q ; J£{ 3l5W. EE® ^7]^ VM^17}^0| §}f? 1^ 2i± 

TRBA/.SL- TB A/Zinc Boratefij ^7SUKwt%)» 1: 0.7 ^ aJiffi 

im:^, V 0.9, l: 1.0 S| ^l-V-oll^lh X}7] ri^SCgSf ¥- .5-1- <-'lvik>!: i-^^f 

esat4. tM^oi ; tbba^§ Ai-f- i'4 mtH^ yojxi sat 

F,h_0. 7| n^!.- V+d W\ Mg{OH) ? /Ziiic Iterated ?J^r- T^W 

(wl&M l: 0.5, i: 0.6 <~AVA &?V& -V-Sl^U, l: 0, / oltH^fc Ictf) 
7) Sl°Wfe !i5a^. MfKOJflz/AFlOO S/Ziuc Borate"! 3- c ^= AK100 SP-I >3 

'V Sm£o}, Mg(OHb/Zinc Boraie/SteOjl 1:2:23 tftKlllS -MV.RR 

mm ^1,, 1 , L H t - i-oi^o^ 3i ^ ^ j kmm & 13 \€ 
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1. WAmM 

3. xfi-^vg(&m 



M £ °J M 



«K* -S646 *3*t1*^£.<W 



»-S9iESj q^* tisi, so! a ^tr S£! SUB 



2- 3 ^tMatBh^-S 1 ^-)r| tl " , Pnt Vinyl 

v ~r •as-. 



S ? i o n o o ^( Af -f4 i' 



rl\>nLUU OmCti U) W ■£ t* Vi HANOI LAW OFFICES 



200J. 01. 17. 

£ i! : «l >< ?» 



3 3 3 *t Mtt»j<nS nvj «• 3 V s. tn Q~7 





, in } ; J 5 -* !3i id- 








. n_*r SKtuausr coatiw tiM<nsnjo?i aw )«sth» of peep.^risg 








k-2imm».mb f- *! ■<■! « arartf u« :«'!! 











•4 wttj-** ^«*mh. 
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